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中心に話す I I 型)
・1968年デュアル模型深非弾性散乱実験
・Lepto-genesisに触れる I I とパ一トン描像
• 1970年頃ハドロンのストリング模型
・実験室でどこまで検証できるか I I・1971年電弱統一理論の繰り込み可能性


















































































GeorgiとGlashowの SU(5)の模型が 1974年、それに先立つて Patti. Salamの理論があります。







Proton instability inevitable ? 
No， but • • • 
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Encounter with a popular， but influential 
“The first three minuies" 
[Slide 6] 



























From the first three minutes 
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Sakharov's response to my 
paper 
Historical account 
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in the early univ町民
Necessary ingredients 
)J 伊 out oj' equilibrium 
N eed of arrow of time 
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ています。これは有名な 'tHooftの仕事ですけれども 'tHooftの仕事は、絶対温度ゼロでは baryon
数の非保存はtunnelingを通じて起こりますので、 exponential-α分の 1程度できわめて小さくて、
ほとんど無視していいのですけれども、それが高温でenhanceされる可能性を言及しています。
Papers towards leptogenesis Leptogenesis 
.最初に、レプトン非対称を発生• Dimopoulos and Susskind， 1979 
• N. Christ 
































Great impacts on neutrino masses 
and thermal history of universe 
W肋 hierar，曲yofma掴es，dependence on 3 paramete悶 Giudice
et al … '~"-'-'''1 ..，，，，，，，，.-...~-~，"-_. 
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• Connection to neutrino mass 治結拒否虫ぢ!話芸忠告部主主，.....守
問 <O.13eV heaviest neutrino (WMAP，LSS O.7eV; 
M1>5・10
8Ge V lightest R-neutrino 
• Reheat temperature T即 >Mt
「学問の系譜ーアインシュタインから湯川・朝永へ J 
Gravitino problem: a possible nightmare both for 
GUT B-and L-genesis 
• Superpartner of graviton 
mass ~/2 = O{TeV] 
lifetime ~ ~m.123 r=O(m.，与1= 0((10' sect' (竺!~il
mplー TeV
• Usual estimate of gravitino abundance and 
constraint from nucleosynthesis. including 
hadro，:!ic decay 中 iz計ボトJHz
ぞ.!.!::tJ[1O勺竺ι 1511b iE 
".PI :i!:t占門下吋Z:
TRJ( 10 -t08Gel< 6 ・iEizthニ寸t.
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す。 Tev程度の GravitinoがGravitonの相棒ですから、相E作用は重力的な相互作用なので、 Dacay


























Exploring physics beyond standard 
model by high quality laser 
• 3rd approach to micro frontier， besides high 
energy and large scale detector 
• High precision test of lepton number 
nonconservation possible 
• If successful， associated CP violation and 
baryon nonconservation， may also be 
explored 
[Slide 24] 


















τνpe of processes consldered 
Laser' + Ato'1n→L品
Examples; 
LENNON to abbreviate LEpton Number NON-
conservation 
A ・ +zX→主-2W'+e一+e+，
e+ of a few MeV energy (monochromatic)， and 
e-almost at rest 
BARNNON (BARyon Number NONconserva-
tion) 
会x→2二iW'+ π+π ， 2二~w'+e--+ N +れ te
πof energy O[mNI2]， back to back， and e 
almost at rest 
仁川cialto treat laser 'Y non-DerturbativelY 
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LASER 







































• Check elements of lepto・genesis
• Lepton number violated due to Majorana 
mass and mixing ? 
• CP violation occurs along with L-
violation? 
From decay(passive) to 
reaction (active) 
• High intensity flux 
• Reaction time 
flux = 1.2 x 1021州 2. 1 (呉) 1(;-;;_.!:.__方)
.1/' 'W同m-.'"
d.t = Z'-ι3x町 11.CC(P/W mm-2)ー 門ω/c1/)叩(-y/109.-1)-1/2
H.Tl 






















2ついいところがあって、 intensityが高い、これは numberfluxですけれども、例えばwattclass 





































Main conclusion of this work 
• hep-ph0507248 v3 MY 
“Photon Irradiated Compression as a Tool of Investigating 
Fundamental Physics beyond Standard Model" 
Rare atomic processes are enhanced by 
Q勾1.6x 106 l' ( --p τ)(宅)-4( 1O-9~旦)
W rnm-'<' eV cl.ω 
with P the laser power，ωo the photon en-
ergy， d.E the photon energy resolution， and 
r the wave function ratio squared like r 
|ψmli(0)12/11/'ls(0)12 (m>> 1 the principal quan-
tum number of ms f-1. mp dipole transition). 
• In realistic cases， broadening related to environment， 




Laser and lasing atom photon state a la Glauber 
n ~ nn = 3 X 1010.~c--l (P/W rnrn2)1/2(ωjeV) .-3/2( 'y 1109~-1) 1/2 
|α)=仰 (at一山)10)= e一|内食品n)
(π) = 1α12， ((dn)2) = 1α12 
PE αω|α+α*12α(n) 
Take αreal and positive in the following such 
that 
Photon state in laser beam characterized bv 
large N. good d.ω. and coherence e.g. co-
herent state of Glauber 
Atomlc state wlthin resonator characterized 
by inverted population. Rabi oscillation be-
tween 2 levels of frequency， 
We wlsh to realize a target state in the sort 




Simplest realization Is a unlted beanトtarget
system. But with freQuency tunable lasers， 
a target system put into a high quality res-
For large n， 
(-y)""竺三附九(n+l)/2(η+1)一(n+~)/2
，. (21")ー，onator is another choice 
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とにして、ほとんど laser発振と同じような、 laser発振も laser発振する媒質が共振器のなかに置か
れているのですけれども、似たような状況、実はもっといい共振器を使う必要がありますけれども、
そういうことをしたいわけです。





Truncation to 2 level laser Exact diagonalization: Dressed states 
"，.7ぷ
.，.;~，，/2 ."おd
Assuming temporarily constant laser field (valid 
in the long wave approximation). Hamiltonian 
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Convoluting photo-absorbed rare process 
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1 算でき、 laserのpowerに比例する rate
82 e-( -ye+-Yg)t/2 ， ，."1 I 
|必x(t)12勾ー(1-cos QUt) I 11-e ":~ '~~'-'')-I A IMx(t)12 Iが出てくることがわかります。 laserの







giving a time variant rate， 
s2 e一('Ye+'Yy)t /2 




































































Qualitv factor of laser 
Rate也nhanc昨lU.entfactor Qい)
7，lP(ν)f.ん'
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ix →土iwJ+π+π ~=~w'te-+ N +7r et 
しENNON
Hep-ph 10506062 v2“New method of enhancing lepton 
number nonconservationヘIkeda，Nakano， Sakl!da，Tanaka， 
Yoshimura 
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陽電子の運動エネルギー
LENNON: Summary 
• LENNON experimentally feasible with e仔brts
• Verification of principle of laser enhancement 
desirable before entering unknown physics 
• If the principle is correct， a new tool of 
exploring physics beyond standard model 
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佐藤文:後半の話を聞いて，思ったのですが、 laser核融合で出てくる highintensity laserというのと
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